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(54) NEW PEPTIDE COMPOUND 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new peptide compound comprising a specific peptide 
compound having ability capable of being bound to a metal compound, and useful for a high 
function photocatalyst system, capable of regulating an orientation and configuration of a metal 
compound in a molecular level, and useful as a specific hydrolysis catalyst of DNA, etc. 
SOLUTION: This peptide compound is the new protein having an ability capable of being bound 
to a metal compound, a fragment of the protein, a peptide or a derivative of the variant thereof, 
and the metal compound is a metal ion including a metal atom, a metal oxide, a metal sulfide, 
etc., of Ti, Cd, Cu, Pb, V, Si, Pt, Ag, Rh, Mo, Fe, Sn, Ce, ruthenium, neodymium, priaseodymium, 
etc. The peptide compound can be bound to the metal compound, enables the control of the 
orientation and configuration thereof in a molecular level, and is useful as a substrate for 
constructing a high performance photocatalyst system, and a catalyst, etc. for sequence- 
specific hydrolysis of an RNA and a DNA by forming a rare earth element complex, etc. The 
peptide compound is obtained from a ROP-protein and a variant formed by a recombination of 
gene thereof or peptide synthesis. 
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(57) [Sl^] 



m», 

sfiz-^A. :/7-fe:t2^A3&>6AjrSgf3C»ie,StR3nS. il> 
<t < i 1 ffi©^MT-*^tJ^ :t > , ^K<b 

W ^^I/T :^ ^• ^ J: Of/ * yt» 

mnOM 7 ] h -J aHi^®«j»*$ty . 2 CC 

«s©ses. sQmm>^. f. *yt»cn?.©^ 

[0 00 1 ] 

F. *ytttcti6©s:sft:©sfas«^(cM-r*fe©-c* 

■6. 

[0002] 

[ae«©g?JB] Al3fe^)5Se^:^-fAiu-c©g^4(i^ 

*>-o«i^ja©*i»3ei ^^W't^- -SMb^© 
jStc. ^^©as. m^mim (nox) ^esu^^bi^ 

(SOx) ©jfeSjb«:fT^:/n-fe;^*jei-r4c<h«. 
{bjl7c;t>%^-&. ji«©«ifi8J6-ct*jlffL/fti»SlE*« 
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[0 00 3] cn*rcc. mmmit^^>iMmtL 

fcHia-SWBS^iSltB (Yama s h i t a H.6Re 
s. Chem. Intermedi. . 20. 815 

(1 9 9 4)) ^>^mLicmtitti<mmm<o^Km^^ 

(PVG) ^^*^-( F©lffl7Lrttc@3£ 

'(bl5IS©*«:J:SS7cH5£{b]5lB (Anp o M. h 
J. Mol. Catal. , 74. 207 (199 
10 2) ) *lfftS3tl-CC>-5. Sfc. H2f:*-5-/ K-?»VJ/7K: 
* >3i8SjS -cHJt^ bt^ bfctS -f St- >ftj!jK±«: NO* 

npo M. 6J. Phys. Chem. . 98. 5 7 
44(1994)). 

[0004] *fc3fcftBiSlSrtt. -tf:*-^ Hffl?L4i' 
©5i'Pft^rt«c«lbii*nfc3fc«<rB**»*$, ;*:3|£W 
L-t:c>*«Jg-t»3fe<b^!|t{4*^;t * c i^JtlSS nri<^ 
(N i s h i g u c h i H. 6Res. Chem. 
20 Intermedi. mCP) . C<DJ:'>iC. ^fmK 

jt>K:toc>T», m5:5m<Dmmit^<DWtm^mi>cmmxs, 

^©iBi6jti25iJ*Sij®-r-5fcfe{c. 0-nmH'7:^ 
M««JSI&«:*jWSSlcJS©«iaJK:. Sfe(*»^=--C*iSe 

aieH*st>tt'^:?'5' F©i[»flBg**«rabT^*>^ 

30 [0005] 
[0006] 

[issi4}S9iL J: 5<^:•rs/t^^>©#l^] *^bj#6{*. 
F. s/c»cn6©^m©ii^f*tcK-r^>fc©-c* 

[0007] »3l<aj|JS®S«:*ji»-c«. &fSit^ 
^. a^. ffi. jb7=-:i'?A. I*. -fe 

V>A. ;l'^9^>i»A. ^iti^-iiA. •:/^-b:^-i?A*>e>^ 
50 SH. SaH»r>4-. ■-t:/^ F. *fc«<:n?>C!:^S(*© 



3 

[ 0 0 0 8 ] J: '}ttm^^Mmicidi.^xit. ^it^ 

[0009] 3 h^mojn •35m^jtsisfifis»K:*ji,i-r 
<mmsimwmAcis\<^xks.. sew. s6»r)t*/c« 

jaS*IPJa'l<V'<::^9'K («T TAPPJ iBS 

•r. ) . *)tw*n6©gEM«^*>6ft4«f*»6ii«?sn 

[00 10] 

g^4i>C©IS#-CfBK^S. BP^. Ala:L-r7- 

>Siii. A r g : L-r)i^^>mi. a s p : L-r 

;^-'<5^>^S, A s n : L-T:^/>"5=r>^S. C 
y s : L-U^f--<>jm. Gin: L-ifJl'diZ>m 
S. Gl u : L-'y;l'^f5>ffi^S. Gly:L-y»J 
5^>S^> His: L-t;^?^yi/^; I 1 e : L- 
-YVO-Y'»^, Leu : L-a-/'»^S. Ly 
s : L- yi^>3^. Me t : L-^^^:^>mM: P 
r o : L-:/a';>^: Ph e : L-^x^iVr^^ 

Se r : L--b')>mm: Th r : L-;^U:*- 
Tr p : L- h ';7 h7T>^S. Ty r : 
L-^ias^>jaiS. Va 1 : L-^^'J ^^S-C**. 
[00 11] S/c> *:^K:*il>r«. 

K©r 5 ^KE5>J*. -e©T 5 <«TN*is 

»r>i-. -t:/^Fa*:«cn6©IESf**. a-FftK. 
.:/a*i^K&^'©/^oy>'i^. i^^^l/^+j^y g^^Vi/ 

titer ^ ymm^m^^x{tmf}t£m^^mK ^mmn- 

d^-'l'* 5 h y n=B^K«Jt4«>ot©-C*«). 

[0012] */c*»?g(cffll,»?,nSiS««:i«. 

GCN4 a^'»i^-^>'^•-> APP. S/cWCn?.©^ 

WiBil3Jt|:«. ai»7'^of^-^> (Da V i d WB. 
6J..M0I. Biol. . 196. 657 (198 
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7) . wsi\m>^mm ) 4aj:cf-&©ii&T«8»i(.s 

fdii-<.::f9- F^««:j:-,-cf¥S3nA:S:S(*%t**>6f# 

(00 1 3] SsfcaSfgBSS^Wi. GGN4P-f5^>J^5' 
^<-(Erin K. ^Science. 254. 53 
9 (19 9 1). E?»Ja©B3?»J»#3 ) *J iCf-ecjte 

&i**>€.ff^.n-5., s e)K:Mfaii«(*«. app (bi 

undel TL. 6Proc. Natl. Acad. 
10 Sci. USA. 78. 4 175 (1981). 

©iB5»JS#2) *}J;c;■e©afi^^iag^^*/c«'^:/^F 

[0014] *BW{cfflt,>6tv4geS. geH»r>i-. 
S/ttt-i:/^ F<Z«ESIft4». r 5 ^iSiB?>J©r 5 

(OlSHimiK.^. ggS. »A. *yt»<=tttl©^^. iJ>'5:< 

ifc*©i>m*i!6itTt>n/cse®. seawr>i-. */c 

KM". S/cW'^:?'9^F©^M^*». 3^{c»«ErST5 
^'Kfc J; CX«©*55«SS©M«*^tf . 
20 [00151 *f6WK:ffl(,»e,ti-5.3l6l!!l!jKfPffl*WrSjk 

•-i>^g^ F©amt l/-C». ffi9>M©i3?>J#-^4, 1B5IJ 
#■^5. iB^JS#6. 4sJ:!y«5tJS#7K:iB48©r5y 

30 ©rs-^ffiaifeici*). ses^-«i7'9^F©^-3a— ^ 
B^j-r^.. c©j: ^ KSxawtcffi^iJL/fc >; i>>^s©BJ 

^ifivrnvcm^^hH^ifi. r 5 -/2i&^©jawj:Wfi6 

[0016] :4saW-Cfflt>e>*iSSe®. Sail»r>}-. 
SfcB-<:^9^F«^Sft». aSffll»6n*-^:/?-F^ 

hffi^&©J:^«cS[taffi«:J;Of¥SSUT:*)J:i,»U. §16 
H. SS®»r>J-*fc«'^:?'?-F©S:S»*3-F-r*D 
NA4-<i»^f-fcafeU. S*«c«Al/r«jft^sa® 
*/c«'^:/^F^m*^3-a'4jie^tft<'N*{CJ:o 

[0017] *i8i»-cffl(,^6n-5sas. sa®»r>t. 

-^^g^F. f;/tBcne.©^s»©©g|^mi. 
i,»6n^ge®s/ctt-i7"9^ F©{fc^<«»^«:j:ot:fP 

50 ©«^es€:i^^^e. « a«h 3 vcynrm^r 5 >'K* 



C4) 

5 

COO 1 8 ] 

{mmmi) a^.t/t/nf'-o^ft (rop-k 
6) (mf& 

4-212692 )«: 5' ffiJ*Nde K 3' fl9*H i 

n d 1 1 I (D^ti^timmmmD--^ h^mmoxim-v 
[0019] m^mo^m^s cciBigoDD n a*. $0 20 

immN d e I *J<fcC;^H i n d I I I M®»^^tt 

jg»S;^tt$iDNA Ligation Kit Ve 
r. 2%ffllir*JlB«CCfieoraieU. pUROP-6 

UROP-6^^a?-DNA%:^ilMHB 1 0 IttC? 
[0020] is/c. c<wg®S£^ifc«»6«ffiK:r:7-^x 

5 FDNA^fflffi. iie?-iE3?tJ*J»#ft--SCiec<tr>r 30 
p U RO P " 6 -^^5^ ^-^tHlO <DD N Aia^tJ^WUT: 

(r^^ci^jfiigb/t, >xtc. c<Dffm«afe»^2 4y 

h>rKOL-:/a:^(5 g/LNaC K lOe/L 
^FF»;:/$^>. 5g/L Fx+;^ F) 

«'C3 7-ctc-c2o^ratgae#L. ii»*ii.c^»ii 

(BiLRPR9-2a-:$f-^ffll^4X;r6 000 rp 
.m. 2 0^ra)Ccr@itXL//Co CCTS^^n:fcitJ8%3 
OOm l(DTEi^«(2 OmM Tris-HCl. 
ImM EDTA. pH7. 5 )(CSiiSO/c±"C. ffl^ 
JSaRWteffi (BRANSON250 «rffl l^**(cr 6 ^ 40 

l>4'Cn 50 00 r pm. 2 0^}^ra)k:T±tt*lliR 

Liffc. ccr^?>n/c±r»«:7o-a i o^^raojsytaa 

*tfo/cf^. ^^^a^C^fBCBSLRPR 1 6a-:$r^ 
J&fflli4-Cn 5000 r pm. 2 0^ra)(cr-€'C[>± 
JS3 0 0 m 1 €r[BlJRU/Co 2|s:±rt*^6iSiS«»d^av F 
^^:7^-(:^^A:Waters mBONDASP 
HERE 5|i C18 300A 19. 0X150 
mm)«rflaiir4 0m KDT-fe F^F l^^Wi^M^SfeilS 
m 1 /»Ccr8l£U-C:«7^A«:tgtt{bO/ca3 0 Om 1 <D 50 
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1f>:/;l/4ig«£iiCcr8£U. 0. 1%TFA + 6 4%T 
•feF^FU;U«§ffi2 0 0mlCcr;^;5A*i5t?^. 

0. l%TFA + 4 0%Ti2F^F»;^^*SiR2 0 Om 1 
(crBW©ROP-K6-^P^^K*«Sm. ^>KU/to C 

n^jiji4^\y-^-{cxi oom\«.ismofc±xmm 

lS*6afBS«p°niUr 1 2 0mgr?:m^O/Co 
(SliS«?92) GCl4 4U^ly>ZyvJ^-(0^mW (G 
CN4-K4) 

N^^S* T -fe^ ^Mb 0 /cG C N 4 a ^ :y >rN--0[)^ 
S<* («T. GCN4-K4<hC*5) cr>33^<l:03Qc 

1f-Mo del 4 1 7 OM (V r JV^t^TLKB^ 

[0 02 1 ] C^<0^)ldf^>i:m^Lfc^»Xi> 
SFmo c-TJU+'^> (Mtr)NovaSynK 
A 0. Immmol (:7 r Jl/Vi^r L K BtfcSS) 

ii^x. iffi-^^/^Fs^^-feif-fif-tcA^jsnrcii^ 
gu/co -r^^ctDife. t'-^vi^>(cj:OMr 5-/K7&5W•r 
«cl\ N' N-"i^y^;l/r7aAT5 F («TDMFiC> 

9)ri!fe^L/. 2- (ih-^>!/fi;t!/-->1/-i - 
>r;i/)-l. 1, 3. 3. -f-F^^^iU'i^n^'i/Af" 
F'^:7;l/^p#UFiN' N-e^>fv:/nfc';l/x^;l/T 
5>rffi^SiC%?f&l^ DMFri!fe^*r-5»ff*«69 
iIl//Cp r 5 ^'^IS:. Fmoc-L-Ala. Fmoc 
~L-Arg (Mtr). Fmoc-L-Ash (T r 
t). Fmoc-L-Gln(Trt). Fmoc-L 
--Glu (OtBu) , Fmoc— L-Leu, Fmo 
c-L-Lys (Boc). Fmoc-L-Met. F 
moc-L-Tyr (tBu)^ Fmoc-L-Va 

K iurffli^ ^nh(D^m\mm(fCMLxm5m 

(0. 5mmmo 1 ) S«r. >'^VTi^*'CfflC>/Co 
(CCX. Mtr. Trt. OtBu. Boc. *5j:C/ 
tBu«. -en-en F y>^^;U^>-fef>;^;l/>'*-;l/ 

FU^;US. ll3:/^Jl'x;^'f';i/. ^3:/^;l/:i-^^ 
*5j:C;^o -^3 >^^;l/S*^'ra ) 

±x<Dr^ym^-:>i^x(DB[jtmmmTbfc<o%. » 

^>n/c^}#<*«r 3G-3?L(^)^^;:^:7^;l/^ t e 

jv^m^^xmkimb. 'A(.>vMm^tMcr^ct^j:^ 

x^m^WW^mc. ^^Vr;^4Jr..»e>t^/c3^^t^*l 
eric. F»J:7;U:tPftK {«TTFAiC>^) 2 0m 

1, 1. 2-x^>t/^2^-jk2 6 0/z K feOrC/r^ 

v-;1'7 8 0m i^/ra^r^a-ci. b^rmnLtc. 

^CD^. C<7)®^^3G-3?LCD^^X7W^;l/^-r 
3t^^<bli«JJL. CCDie?g^3 5-CTri^l^U/Co 



(S) 
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[0022] mnn^^^vto. i%tfa«: 

mmor, 0. 2 nm<OMy:fi'i^y ^J\^it•~•cim 

/c, HPLC«. Mode I LC- 1 OAUX^A 
SSSf^Sa) im^K *7A«jJ!tajS©/2Bonda s 
phere C 1 8 (H*5 U !j<T. ■i;*-3»-Xtt 10 
SI) ^SWB«:«Affi4l/T0. 1%TFA* 

Sjg*. BiSibrO. l%TFA^ty80% (v/ 

v) T-feh-h yji'/jKifflc^ Affij{pe.B«'^<oigef 

F«, jaffl::/a?•^>->-^'x>•»^-4 7 7S (T:/7 

3^^1Ufll*flac»ft:T 5 yK^*f. (cJ:»)«?«tU-C. iB3?lJ 
^<Di^J##7{CiB«8<Dr 5>'KM?>J<D'^:/?^F*l»?> 20 

fcGCN4-K4©i9SJ 

N*«%T-fe9^iWbUiteGCN4-K4 4. 9m« 
0. IMJ^-^^iSWiS (pH8. 5) ImltC^jB 

2. 7mg«rJ^:t+1^> ( 1 0 0 M 1 ) {C^*'Ufc^^ 

s*. atSfe«S8i. iJ>«©o. i^tfakswlt. 30 

0. 2 um<Djt>zf\y>y -4 )lii--CiSMb. Wbtitc 
-5jK=£J«iljS»f ci-7hi^^7:<-(c«Ufc. HPLC 
Mo d e 1 LC - 1 0 A5^;^f-A (SftSf^K) 
^^AftjgtBJScoy B o n d a s p h e r e 

c 1 8 (H*5 y!i<r. '?#-*-x%tiS) ^ffli^fc, 

^fi!lfflK:»AlEil,-rO. l%TFA*«if?g*. B^i 
AjXO. l%TFAttt?8 0% (v/v) r-feh-h y* 



. »)S^/7;U#4'S/->f?^iUd^yS/>CDi|g^LyfcGCN4-K 

4«:f#yt. 

(iiiswi4 ) ^ll^^:^^fc•G c n 4 - k 4 mm^(o 



l/fcGCN4 -K4 1 mg*. 1 0 0 mMSS^^^tJ 

0. bmlKt-CiSmOfc^. NAP-10*^A(7 
rJWvi^T • LKB-'^-^5^7•^'>'at^-^ti?) trfflir^r 

t^iLfc, GFAASffi«:<t4M^f®31&»«TCDJSm. G 
GN4-K4g|^«:». 1 ^^fcO 4ffl<0ia!S^S:^ 

[0023] 

saw. se«»T>T-. s/ctt-^^T-^^Kst^^iCisffietsn 

®e«^'<:?"5^ F©W^«.!^SiW^c*»jS<?:3feil!l!i«f^ 

K-v FOl^«£«:-fe y •> AJ5c ^<o«ddH® 

(0024] 

[E5>M] 
iS?>J»#: 1 
K?>J©gS : 8 3 

i^j©M:rs 

i2?'J©a3ii : F 



Ba?»J#^ : 2 
i^J©S3 : 3 6 
mi<rm : T5 



ftet Thr Lys Gin Glu Lys Thr Ala Leu Asn Met Ala Arg Phe He 
1.5 10 15 

Arg Ser Gin Thr Leu Thr Leu Leu Clu Lys Leu Asn Glu Leu Asp 
20 25 30 

Ala Asp Glu Gin Ala Asp He Cys Clu Ser Leu His Asp His A1a 
35 40 45 

Asp Clu Leu Tyr Arq Ser Cys Leu Ala Arg Phe Cly Asp Asp Gly 
50 55 60 

Clu Asn Leu 

f-jj<py - : mmtK 
M?>J©«a : '^T'?^ F 

50 



(6) 10-338700 
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CI V Pro Ser Cln Pro Thr Tyr Pro Cly Asp Asp Ala Pro Val Clu 
15 10 15 

Asp Leu lie Arg Phe Tyr Asp Asn Leu Gin Cln Tyr Leu Asn Val 

20 25 30 

Val Thr Arg His Arg Tyr 
35 

^JOS3 : 3 3 WS^lomm : ^^9^ K 

SJtJCDM : r ^ *10 



Arg Met Lys Cln Leu Clu Asp Lys Val Clu Clu Leu Leu Ser Lys 

1 5 10 15 

Asn Tyr His Leu Clu Asn Clu Val Ala Arg Leu Lys Lys Leu Val 
20 25 30 

Gly Clu Arg 

ig5>J(Dg3 : 6 3 Beyijcpas : F 



Met Thr Arg Cln Clu Lys Thr Ala Leu Lys Met Ala Clu Phe He 
1 5 10 15 

Clu Lys Cln Thr Leu Thr Leu Leu Lys Arg Leu Asn Glu Leu Asp 
20 25 30 

Ala Asp Clu Cln Ala Lys lie Cys Clu Ser Leu His Lys His Ala 
35 40 45 

Asp Clu Leu Tyr Lys Ser Cys Leu Ala Arg Phe Cly Asp Asp Cly 
50 55 60 

Clu Asn Leu 

la^JcDS? : 6 3 iByiJCDSa : F 

Met Thr Arg Cln Glu Lys Thr Ala Leu Lys Met Ala Lys Phe He 
1 5 10 15 

Clu Lys Cln Thr Leu Lys Leu Leu Lys Arg Leu Asn Glu Leu Asp 

20 25 30 

Ala Asp Glu Cln Ala Lys Tie Cys Lys Ser Leu His Lys His Ala 
35 40 45 

Lys Clu Leu Tyr Lys Ser Cys Leu Ala Arg Phe Cly Asp Asp Cly 
50 55 60 

Glu Asn Leu 

i2W## : 6 A h.i<05P - : affl[« 

Ba?tJ<DS$:36 Iffi^JCDaS : F . 



Cly Pro Ser Cln Pro Ihr Tyr Pro Gly Asp Asp Ala Pro Val Lys 

15 10 15 

Asp Leu lie Lys Phe Tyr Asp Lys Leu Gin Gin Tyr Leu Asn Val 
20 25 30 
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Val Thr Ang Ala Arg Tyr 



12 



iESUOgS : 3 3 



Arg Met Arg Gin Leu CTlu Lys Arg Val Glu Glu Leu Leu Lys Arg 
15 10 IS 

Asn Tyr Ala Leu Glu Lys Glu Val Ala Arg Leu Arg Lys Leu Val 
20 25 30 

Gly Glu Ang 

ffi^J»# : 8 S« h^iuty : Zljm 

Bi^JcDgS : 1 9 9 W^KOWM : flfiOSM. ^^dna 



CATATOVCnC CrCAOiAGAA AACTOCTCTG AAAATGGCTG AGnPCATCGA GWVCACACT 
CrOVCTCrOC TGAAACCTCT GAAGGAOCTC CAOOCTGACG AGCAGGCTAA AATCrOCGAC 
TCTTTACATfii AACATCCTOV aJAOCTCTAT AAATLtlOLI TAQCrCCnT CXOTGACGAC 

cctgaaaacx: tctaaxtt 



60 
120 
180 



[02] 6 ^iiiv^m.^^m^vfcmm»<DS!^m 



★ [03] ^/l^%ie^0 5 5'gfi8S^^^y^#3^^S 

(H4] n-y:7Vnf--/>^Sft (ROP-K6) ^ 
KpUROP-K6(DS^r*^« ffi© 
pUROP-K6<DNd e 
I-Hi nd I I IFatCjfA5nrCi^ROP-K6^ 



[01] 



[02] 



(8) 
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